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PREFACE

The Waterways Experiment Station of the US Army Corps of Engincers was
authorized to conduct this study by the Walla Walla District on 15 October
1982 by appropriation order FY 83 No. 96-X-4902.

The work was done and the report written by Dr. i. L. Krinitzsky, Engi-
neering Geology and Rock Mechanics Division (EGRMD), Geotechnical Laboratory
(GL). A field visit was made with Fred Miklancic and others of the Walla
Walla District. Contacts were made and relevant dati and »spinions were ob-
tained from Steven S. Oriel, Robert Bucknam, Charlec Langer, Tony Crone, Paul
Thenhaus, and David Perkins of the US Geological Survev in Denver and
Golden, Coloradc, and Larry Von Thun, Richard Martin and lLouis Roehm of the
Bureau of Reclamation in Denver. Mr. Frank K. Chang, Earthquake Engineering
and Geophysics Division, GL, selected the earthquake accelerograms to accom-
pany the recommended peak motions. Mr. Dale Barefoot, EGRMD, assisted with
the compilation of data and the preparation of illustrations. The project was
under the general direction of Dr. Don C. Banks, Chief, EGRMD, and
Dr. William F. Marcuson III, Chief, GL.

COL Allen F. Grum, USA, was the previous Director of WES. COL Dwavne G.
Lee, CE, is the present Commander and Director. Dr. Robert W. Whalin is

Technical Director.
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GEOLOGICAL-SEISMOLOGICAL EVALUATION OF EARTHQUAKE
HAZARDS AT BLACKFOOT DAM, IDAHO

PART I: [INTRODUCTION

l., This study was undertaken to define the maximum credible earthquakes
and their corresponding ground motions at the Blackfoot Damsite,

2. Blackfoot Dam is on the Blackfoot River which is a tributary of the
Snake River in southeastern Idaho. The location of the dam and reservoir in
its regional setting may be seen in Figure 1,

3. Blackfoot Dam was built in 1907-1909 and is the oldest in this part
of the United States. In 1923-1924, the dam was partly removed, a concrete
core wall was installed, and the dam was rebuilt 8 ft higher than previously.
This is the dam which exists today. It is a combination of earth and rock
fill, is 59 ft high and 369 ft long, including the spillway, and is situated
on bedrock. Though the dam is a relatively small one, it impounds a reservoir
(Figure 2) that is about 20 km long and 9 km in maximum breadth,

4, When Blackfoot Dam was rebuilt in 1923-1924, China Hat Dam (see
Figure 2) was added at the southern end of the reservoir. China Hat Dam is an
earth embankment, 23 ft in maximum height and 1113 ft long, and sits on
bedrock.

5. No seismic evaluations were made previously for either of these dams.
The motions developed in this report for Blackfoot Damsite can be applied

equally for China Hat,
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Figure 1. Principal regional geologic features.

From Smith and Sbar (1974).
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PART I1: REGIONAL AND LOCAL GEOLOGY

Regional Geology

6. The principal geologic features in the region are shown in Figure 1,
taken from Smith and Sbar (1974). Within this region there is a pronounced
zone of seismicity which is known as the Intermountain Seismic Belt. This
zone approximately follows the north~south boundary that separates the Basin
and Range in the west from the Colorado Plateau and the Rocky Mountains to the
east., This boundary is also a boundary between subplates of the North Ameri-
can Plate., The seismicity in this zone is greatly pronounced, as will be
noted later, The Blackfoot Dam and Reservoir are situated precisely in this
tectonically active zone.

7. The Idaho Batholith is a large body of intrusive igneous rocks and is
bordered on the south by an extensive area of volcanic rocks in the Snake
River Plain. The eastern portion of the Snake River Plain adjoins the areas
of Yellowstone and Island Park calderas. The latter have resulted from geo-
logically very recent volcanism. Blackfoot Dam is situated a short distance
to the south in a zone that also includes the Grand Valley, East Cache, and
Wasatch faults. These major faults are along and may be part of, the intra-

plate boundary which was previously cited.

Characteristics of the Snake River Plain

8. As its name implies, the Snake River Plain is large and relatively
flat, 1In contrast, its surroundings are mountainous. Geophysical investiga-
tions indicate that the Snake River Plain has distinctive characteristics in
the subsurface as well,

9. Figure 3 shows a map of Bouguer gravity anomalies, prepared by Mabey
(1978), in which the lesser values predominate in the Plain as compared with
the surrounding areas. Figure 4, also from Mabey (1978), shows the results of
a magnetometer survey. In general, high magnetic intensity values correspond
to low values for gravity. However, there is much irregularity in the map-
netic values where they are at their highest. Locallv, there is a small

concentration of magnetic irregularities at and near the Blackfoot damsite,

6
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A Figure 3. Bouguer gravity anomaly map of southeastern Idaho.
From Mabey (1978).
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10. Figure 5 shows Section A-A' which corresponds to A-A' on Figures 3
and 4. The section shows an interpretation made by Mabey (1978) of the sub-
surface in the eastern Snake River Plain., Mabey believes that there is a
raised block of dense rock several tens of kms below the surface. At and near
the surface, to depths as much as several km, the rock density of 2.5 g/cm3 is
somewhat lighter than in adjacent areas. The Blackfoot Damsite is clearly
away from the major structural and lithologic controls that have determined
the eastern Snake River Plain but the Blackfoot area has been affected to some
degree.

11. Volcanic activity from Miocene time to the Holocene has migrated
eastward along the Snake River Plain to its present center in the Yellowstone

area. The latter may be developing as an extension of the Snake River Plain.

Structural Geology

12. The patterns formed by the major faults in southeastern Idaho and
ad jacent states are shown in Figure 6. The fault patterns were compiled from
state geological maps: Ross and Forrester (1947) for Idaho; Love, Weitz and
Hose (1955) for Wyoming; Stokes (1962) for Utah; and Ross, Andrews and Witkind
(1958) for Montana. Figure 6 also shows historic earthquakes. FEarthquakes
will be dealt with in a later section of this report.

13. The faults are mostly north-south but they bend to a northwest-
southeast direction where they approach the Snake River Plain. In a general
way, they reflect the intraplate houndary and the Intermountain Seismic Belt.

14, The faults terminate when they reach the Snake River Plain. Holo-
cene fault movements have not been found in the Plain. Fqually, there is a
dearth of historic earthquakes in the Plain.

15. The absence of major faulting and the absence of earthquakes in the
eastern Snake River Plain indicates that the earth's crust in this area is in
a state of very low stress, Mabey (1978) speculates that a possible cause is
that there are exceptionally high thermal gradients.

16. Figure 7 shows a greatly generalized view of the geological struc-
ture as it relates to the Blackfoot site. Blackfoot Reservoir is situated in

the Bear Lake graben which includes Bear Lake to the south., To the east, the

e~




*(8L61) 4£oqel woag -uoTlelaadiajur adey
—-insqns yirm ‘seaae juadelpe pue ule]d I9ATY OeUS
24yl ssoade safTjoad L3Tsusjur oTI2udeW pue A3ITARIH

AJ 4 Y T T v ¥ T v 1

r
3S SHILIWOTIN 001 0

¢ 2an381yg

0z-
S e
gwd /622 b
[CYCIN 2T
e e T N —_— — Al ]
> /652 10 AYISUBD 304 2j0Z0UBD \Q_ll NIVId HIAIH IXNYNS NHILSVI — g

_ 0 —o022-

o

>

<

<

>
» 002-

ALISNILNI DILINOYIN
B - o8-
- ALIAYHD H3INONO0A Joer-
B — Ort-
J1ISNva
1004X0Vv189
- - oz1-
N A4
PRRE. e ns, JDWHRT  COOSIES MRt i DRAmEnrs  IANIEEE: | NrSryy) R

SH3IL3IWOUM

SIVOININ



WP T T TR TR T Y T T T T W T T T T O W YUY P E VS W WU T WY

. LD © .
114200 N 1132007 12°00° 11°00 net 0 i

00 AN ~ \ sy + - + 4500
\§§ me o as\ A A °A?\za ey A
L~ A A A‘}E[A A AN 'l
\ s \ \':\\ (£§ PaY 26% «L&-
’ ¢ \’\/ MO“‘k“A ( \' 4 4 ‘\" /
X, T FoaLAEN N s < ON
\ \‘ e N a3 ~ \
- % < \DAHO A
v
/ N s w4
. ‘ pPLAN SRR
as200 - . \xe@ 4 7 VN . 4 44°00
1 ‘
o~ O REXBURG X A .
<2 '~ h :
*@ \ \:\@,9 \\§ \R ( ~ I \
Q> w a\ av9
2 S s% NG
;‘jbmAHo S \
B FALS ‘\ :hPALISADES
BLACKFOOT, ,6 > 2% Q RESER vom
; .g% \ X R A \
43°00 - AMERICAN > LR + 43700
FALLS POCATELLO ) 3
RESERVOIR oo™ ) T
i /\’,B\—"%‘éﬂvo‘A ]" 0
SR RE A \
~_f LAKE ) A Ny

WA e
//) LCETT I

WYOMING
g

e

Fa

202 o
I e w
A/« RICHMOND
’ %
v ala

Y S,
=2
e

4 LOGAN
[ J
N
LR
[ \%"\\\
- \\
41 00 - i . . . » 41 o0
114 00 113700 112700 £10° 00 09 00
SCALES
2 a 25 50 T MILE, LEGEND
. . e e a v :

. 25 o PeY 5G 4L TIME TERS \ MAPPED A v A A

oy LRAULT Ayl A x

<0 VARA o

-"J

N

-"4
. / -"
-
LY _4 . .

Figure 6. Major faults and earthquakes,

N

r
:_,.'
b 11

.‘I
g
oy

v

"

.

S PR e e T T T T PR 2" IV ] - - e - . el el e e,

- > » S YR AN “n \. ..-\'\. v'\-.'\. -._),.l-‘\ R AT T T
.-..- I ", w"-( NS ) X Ve AT CREN TNt
A T AT O Y AT ™ e > » ’h‘.o"' .'.'.‘..i ‘o 246700, 1% ¢ A J"\.'«.N‘-\'- ,-vu --.q. x



|
ti

+ ‘o‘b + 43°30°
1 >
! ©
N
N
PALISADES sNAK
(o) RESERVOIR \%,
/ PR Ne) -0
£\O ';. o
~ % >,
BLACKFOOT R4 L 43°00"
+ W, RESERVOIR  \ G & +
® POCATELLO S%' o
S =
) =
m <
. ™
Z{ A x
-+ + + 42¢30
(&)
2
=
o
>
=
o toano_ 7T N +az00
112°00° UTAH 111°00° 11015
SCALES
25 0 25 50 MILES

[ emmem  cedeesteese—

25 0 25 50 KILOMETERS
[ = = "]

Figure 7. Generalized plan of the Bear Lake and Palisades Grabens.
Section A-A' is shown in Figure 8.

[

LI - - .
e S
- ™ o

R S S R SN
A A A



P -

DOk e

0

. -,'
.’v. !

ST TOR e wreayrow mevwrew M Tt T TR wgTeREewwNwWeS Twewwsy

Palisades Reservoir is in a similar graben. These structures were taken from
the geologic mapping done by Oriel and Platt (1980) but have been greatly
simplified. Additionally, Bear Lake Fault as shown on Figure 7 is not a
single fault but is a composite of a trend of several faults.

17. Section A-A' across the Bear Lake and Palisades Grabens is shown in
Figure 8, Interpretation of the subsurface is by Dixon (1982). The sedimen-
tary series is composed of rocks from Tertiary to Paleozoic age. These over-
lie Precambrian metamorphic and crystalline igneous rocks at great depth,
Seismic profiles show a deep seated, low-angle overthrusting of the sedimen-
tary series, Subsequent tenslonal forces have caused large wedge-shaped
slippage blocks to develop within the sedimentary lavers. Quaternary valley
fill and volcanic deposits have been introduced in the structurally controlled
valleys. The principal valleys are those that are part of the Bear Lake and
Palisades Grabens,

18. A characteristic of these grabens is that they are downthrown most
stronglv along their eastern boundaries, reflecting a rotation of the wedpge-

shaped displacements in the subsurface.

Active Faults

19. Major active faults in the region surrounding Blackfoot Reservoir
are shown in Figure 9, The faults were mapped by Witkind (1975a, 1975h),
Details from his descriptions are presented in Table 1,

20. Fault Number 25, west of Bear lLake, extends en echelon for a dis-
tance of 595 to 60 miles. Fault Number 24, east of Bear lake, is also 60 miles
or longer, The latter fault extends to the vicinity of Blackfoot Reservoir
and bounds the Bear Lake Graben, The faults on the east side of Palisades
Reservolr, Numbers 20, 21, 22, and 98, mav he interconnected with each other,
Combined, they have a length of about 00 miles,

21 Faults 20 and 21, south of Palisades Reservoir, show Holocene
movement, The Rock reek fault, Number lh, which is a bounding fault for the
Palisades Graben, moved during historic time about 100 vears apo, It has
scarps that are S50 to A0 ft high in vouny alluvial deposits,  The Hoback

fault, Number 35, cuts surficial loess deposits and has scarps 50 £t hiph,
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22, The dimensions and recency of these fault movements are compelling
evidence of susceptibility to great earthquakes.

23, In the environs of Blackfoot Reservoir (Figure 9), the faults have
less continuity than elsewhere. Individual fault lengths are 3 to 8 miles.
Maximum combined lengths of the segments is about 30 miles.

24, Faults at the Blackfoot Reservoir, mapped by Oriel and Platt (1980),
are shown in Figure 2. The faults are numerous, relatively short, and
discontinuous. Lengths are 8 miles or less. All of these faults may be
presumed to be active,

25, No faults were evident at the sites of either Blackfoot Dam or China

Hat Dam.

Volcanism

26, Blackfoot Reservoir is entirely in a valley that was filled with
lava., Figure 10 shows the reservoir and the extent of the Blackfoot lLava
Field, The lava is in the form of multiple irregular sheets which were iden-
tified bv Oriel and Platt (1980) as Pleistocene to Pliocene in age.

27, The lava is in the form of basalts that are black scoria and hlack
glassy tlows, Some cone material {8 loose scoriaceous and red-weathering
cinders,  locallv, there are small intrusions of rhvolites, which are tan-
wedtiering and tine-grained to microcrvstalline, Older basalts are Jdark prav
and o vesicular, sometimes microcrvstalline, sometimes porphvritic,

K. The appeardnce of lava exposed in the left abutment of Klackfont Darm
L~ ween in Fivure 1.

2. e camposite section of hasalts varies preatlv in thickness,
Mapoiny done By Mabhev oand Oriel (1970 dinterprets gravity lows, shown in
Fieare L0, in the souttern area of Blacktoot, farther south nedr Soda oinriags
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31. Mabey and Oriel (1970) speculate from gravity values combined with
magnetic data that lava in the northwest portion of the Blackfoot Lava Field
(Figure 10) is about 400 ft thick.

32. The Blackfoot Lava Field contains small hills that are composed of
rhyolite volcanic rocks. These may have been focal points of magma intrusion.
Mabey and Oriel (1970) suggest that the compound circular gravity anomaly at
the south end of the Reservoir may be a caldera resulting from this extrusion
of molten rock.

33. Results from age dating of volcanic deposits, done by Armstrong,
Leeman and Malde (1975), are shown in Figure 3. What is most notable is that
samples taken along the edge of Blackfoot Reservoir provided ages of 100,000,
80,000, and 40,000 years.,

34. In the Blackfoot area, volcanism has been so very recent that it can

be considered to be continuing.

Hot Springs and Travertine Deposits

35. Hot springs are additional evidence of present-day tectonism in the
Blackfoot area,

36. Sites of hot springs, from work done by Mitchell, Johnson and
Anderson (1980), are shown in Figure 14, Data for these sites are presented
in Table 2. Five sites are situated in the vicinity of the Blackfoot
Reservoir.

37. Figure 15 shows a hot spring at location Number 5 (see Figure l4) at
the north end of Blackfoot Reservoir, A rim of travertine rises above the
spring, having been precipitated from an older source.

38. The springs emanate from almost any of the rock types in this resion
as well as from rocks of any age. Temperatures in the springs are moderate,
Discharges vary enormously.

39. Travertine can be deposited rapidly. Flow from a newly drilled well
built a circular mound over 60 ft in diameter and 4-1/2 ft high in six years
(see Mitchell, 1976) develop crusts several feet thick in a year, Older
deposits that were 40 ft thick were reported by Mitchell and his colleagues

(1980).
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40, Figure 16 shows how extensively travertine deposits have developed
at Blackfoot Reservoir and along the Bear lLake Graben. The travertine pro-

vides additional confirmation of tectonic activity in the graben,

Lava Flows and Loess

41, lava flows were correlated in borings at Ririe Dam, 62 km north of
Blackfoot Dam. Figure 9 shows the location of Ririe Dam. Patrick and Whitten
(1981) found the basalt layers at Ririe to be 20 to 80 ft in maximum thickness.
These are older basalts than those at Blackfoot, yet one should expect many
similar layers at Blackfoot,

42. The region of the Snake River Plain and its southern margins are
extensively covered with both eolian sands and layers of loess, a windblown
silt. Scott (1982) recognized six loess sheets plus five sand horizons.

43, There is a possibility that basalt sheets at the Blackfoot Dam may
contain buried loess layers or buried eolian sands.

44, Saturated loess is susceptible to liquefaction from earthquake
shaking. This susceptibility was demonstrated during the Bucharest earthquake
of 4 March 1977 which caused liquefaction in loess in Bulgaria, 200 to 300 km
from the source (see Minkov and Evstatiev, 1979). Leakage from the reservoir
through the fractured basalts would have saturated any buried soil layers,

45. It would be desirable to check out the possibility of liquefaction-
susceptible sand or silt in the foundation at Blackfoot Damsite by drilling to

at least 50 ft in the basalts.
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PART ITIL: SEISMIC HISTORY

Distribution of Earthquakes

46. The distribution of historic, felt earthquakes in the general region
of Blackfoot Reservoir (109.5 to 114.0 degrees longitude; 41.0 to 45.0 deprees
latitude) is seen in Figure 6. These carthquakes are tabulated in Appendix A
from data edited by Coffman, von Hake and Stover (1982),

47. The earthquake history in this region is the shortest in the I'nited
States, dating from 1880 in the area covered by Appendix A and from 18354 in
the larger area of the Intermountain Seismic Belt shown in Figure I,

48, Earthquakes of MM Intensity VII or greater in Idaho and parts of
adjacent states are shown in Figure 17, They are randomly distributed through-

out the mapped area and they do not identifv any dominating trends.

Relation of Seismicity to Geology

49, Fault plane solutions for earthquakes, as developed bv Smith and
Sbar (1974), are shown in Figure 18. South of the Snake River Plain, there is
a predominance of movements on normal faults resulting from tensional forces
acting in an east-west direction, but with some strike-slip components. The
Snake River Plain and Idaho Batholith are inactive. Peripheral areas to the
northeast have mostly nomal and strike-slip faults but with north-south
directions of spreading.

50. Smith and Sbar (1974) postulate that the pulling apart of the crust
in this region results from convection currents caused hv a thermal plume
emanating from deep in the subsurface.

51, The mapped faults in Figure 6 indicate a potential for widespread
severe earthquakes. However, until recently, the historic earthquakes in
southeastern Idaho have not been related to specific causative faults. To the
north of the Snake River Plain, at Hebgen lLake, Montana, the earthquake of

4 17 August 1959 (see Figure 17) produced surface fault ruptures. And very
- recently, the SE Idaho earthquake of 28 October 19873 produced surface fauit
displacemenis, The absence of similar associations elsewhere may he attrib-

7. uted to the very short historic record and sparseness of settlement,

8 26
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62, The approximatelyv 100-vear record Iin Appendix A shows three magni-
tude 6 events (1947, two in 1959) and two magnitude 7 earthquakes (1959 and
1983), The historic record is no doubt incomplete, except for the verv larg-
est events, but the recurrence patterns within local areas is apt to vary
significantly, For the Blackfoot area, probabilities of recurrence at the

damsite cannot be estimated reliably because of the extremelv short and in-

complete historic record,
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PART IV: MAJOR EARTHQUAKES FELT AT BLACKFOOT DAMSITE

63. A list of historic earthquakes that can be interpreted as felt at
Blackfoot Damsite is contained in Table 3. The intensities at the damsite
were taken from isoseismal maps, where available, or were estimated using
intensity attenuation curves by Chandra (1979).

64. The severest historic intensity felt at the damsite was MM VI,
Shaking at this level was felt oace, in 1975, and once in 1983, All other
experiences of earthquake shaking were less,

65. Though there are gaps in the historic record, all severe earthquakes
should have been noted throughout the past century. It may be assumed that
the severest earthquake shaking at the Blackfoot Damsite during the past 100

years was Modified Mercalli Intensity VI.

34
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PART V: EARTHQUAKE MOTIONS AT BLACKFOOT DAMSITE

Recommended Peak Motions

66. The major active faults in the area under investigation are .hown in
Figure 9. 1Tt is an area in which tectonic activity is so great that all
faults, whether they have been mapped as active or not, must be regarded as
being active and capable of generating earthquakes,

67. In a general sense, the size of an earthquake is in proportion to
the size of fault rupture: whereby the greater the fault breakage, the greater
the earthquake. The problem with this relationship is that there is an enor-
mous dispersion in the data. Recent charts by Bonilla (1983), see Figures 21
and 22, show the relations between fault displacement, length of surface
rupture along faults and earthquake magnitude. The dispersion of the data is
one to two orders of magnitude and there seems to be no significant relation
as to normal, reverse or strike-slip faulting., The best that one can do is to
treat these relationships in a reasonably encompassing way.

68. Reference to Figure S shows that the faults closest to Blackfoot
Reservoir are relatively short and discontinuous with lengths of 5 to 10 km.
On the Bonilla charts, these qualify for an MS = 6,0, Allowing for uncertain-
ties, MS = 6.5 1s appropriate for a Near Field floating earthquake at the
damsite, The macroseismic observations and the geological observations are
reasonably in accord with this value since they do not call for an extreme
event. There will be no permanent displacement at the dam, since there are no
observed faults at the dam. Somewhat farther from Blackfoot Reservoir, are
longer faults that border Palisades Reservoir to the northeast, fault 24 to
the south, and fault 32 to the southwest, MS = 7.5 represents a saturation of
peak motions such as acceleration and velocity and may be taken as the worst
to be expected from these sources, yet the maximum magnitude is not the great-
est, which might be MS = 8.5, Thus Ms = 7,5 is in accord with a situation
where thermal effects at depth is a moderating influence. Near Field motions
for MS = 7.5 at a distance of 30 km would account for these sources, Finally,

there are large potential earthquakes from preater distances. These can be

taken as MS = 7.5, for Far Field motions for a distance of 80 km.
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69. The relation between earthquake magnitude (My), epicentral inten-
sity, and limits of the Near Field are given in the following set of relations

from Krinitzsky and Chang (1977):

MM Maximum Radius of
!g_ Intensity, "o Near Field, km
5.0 VI 5
5.5 VII 15
0.0 VIII 25
6.5 IX 35
7.0 X 40
T.5 XI L5

70. Attenuation of MM intensity with distance was done by using the
curves by Chandra (1979), presented in Figure 23, and using the attenuations
that Chandra shows for the Cordilleran Province as interpreted by Howell and
Schultz.

71. Peak motions appropriate for MM Intensity at the Blackfoot damsite
are from Krinitzsky and Chang (in press). These are presented as charts for
horizontal acceleration, velocity and duration for Near Field, Hard Site
(Figure 24) and Far Field, major earthquakes, Hard Site (Figure 25). The
level of motions are taken at mean plus one standard deviation or 84
percentile, which puts one in a conservative position. The resulting
horizontal earthquake motions are as follows:

a. Local Source, Near Field at the Dam:
M.: 6.5

S

MMIS: IX

Distance, km: O

Site: Rock
Accel, g: 0.68
Vel, cm/sec: 60
Dur, sec: 10
b. Near Source, Near Field at the Dam:
M.: 7.5

MMI_: I, = X, reduced to I, = IX

Distance, km: 30

Site: Rock
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Accel, x: 0,68
Vel, cm/isec: b{)
Dur, sec: 10

¢. Far Source, Far Field at the Dam:

M = 7.5
s
MM1 [ =X, reduced to I = VIII
s 0 s

Distance, km: 80

Site: Rock

Accel, g: 0.25

Vel, cm/sec: 48

Dur, sec: 65

Recommended Accelerograms

72, Four strong motion records were selected. These are tabulated in
Table 4 along with their components of motion and scaling factors for adjusting
their peak motions to motions for the recommended earthquakes. Two horizontal
components of the Gazli, USSR, earthquake of 1976 are represented, one compo-
nent each of the Pacoina record and Castaic record, San Fernando earthquake of
1979, and one component of the San Juan, Argentina, record of 1977. The
latter record is on alluvium, but, at a distance of 80 km, alluvium mav be
taken as behavinyg in the same way as rock. Time histories and response spectra

for these records are presented in Appendix A.

Operating Basis Earthquake

73. The operating bhasis earthquake at Blackfoot Dam cannot be related to
probability of recurrence since the data are insufficient for calculating
probabilities,

74. A reasonable alternative approach may he to relate the operating
basis earthquake to the severest shaking felt at the site during the past 100
vears. Table 3 shows that MM VI is the severest that has bcen experienced and
that it resulted from large earthquakes (Mg??7.0) at Far Field distances.

Using the Krinitzsky-Chang charts in Figure 25, values are obtained as follows:
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Accel, g: 0.10

Vel, cm/sec: 11

Dur, sec: 14
75. A more conservative approach is obtained if one uses half the values
of the severest design earthquake, producing:
Accel, g: 0.34
Vel, cm/sec: 30
Dur, sec: 5

76. The use of these values is, however, a matter of engineering

judgment.

Comparison of Motions

77. There are no nuclear power plants in the region,

78. Palisades Dam, 30 km from Blackfoot, is undergoing a reevaluation by
the Bureau of Reclamation which at the time of this writing had not been
completed, Preliminary motions* under consideration were:

a. Local earthquake: Hs = 6-6.5; distance, 3-10 km

Accel, g: 0.62
Vel, cm/sec: 34
Dur, sec: 12

Accelerogram used: Combination of Pacoina and Taft records,
scaled to velocity at 50 cm/sec

b. Distant earthquake: Mq = 7.5; distance, 13 km

Accel, g: 27
Vel, cm/sec: 15
Dur, sec: 22

Accelerogram not specified.
79. Ririe Dam was evaluated bv Patrick and Whitten (1981). Ririe Dam

and Reservoir is about 65 km north of Blackfoot Dam and is near the edge of

the Snake River Plain (see position in Figure h), Thus Ririe mav he affected

by the aseismicity of the Snake River Plain, and not have as severe a local N

* Provided by J. Lawrence Von Thun on 4 October 1983, personal communication.
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APPENDIX A

FELT EARTHQUAKES IN THE GENERAL REGION OF BLACKFOOT DAM
(INTENSITY MM IV OR GREATER OR INSTRUMENTALLY LOCATED)

Area Coordinates 109.5-114.0 degrees long.
41.0~ 45,0 degrees Lat

From Farthquake History of the United States, Edited by
Cof fman, von Hake and Stover, 1982
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APPENDIX B8

SELECTED ACCELEROGRAMS AND RESPONSE SPECTRA:

 PAVRNA R

(1) Gazli, U.S.S.R., earthquake of May 17, 1976;
N-S and E-W Components.*

(2) San Fernando, U,S.A., earthquake of October 15, 1979:
Pacoima, S-W Component.**

(3) Same: Castaic, N-W Component,**

(4) San Juan, Argentina, earthquake of November 23, 1977:
E-W Component,*

(.

4 Yy

LS AL

- PRSI

* Obtained from U, S, Geological Survev, Menlo Park, California.
£ vV, ’

**  California Institute ot Technologv (14971-1975),
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